Background-Mental disorders have been found to affect quality of life (QOL) in patients. The current study aimed to determine QOL among first episode psychosis (FEP) patients and explore its associations with sociodemographic as well as clinical factors. Methods-Data for this study were collected as a part of an Early Psychosis Intervention Program (EPIP)-Smoking and Alcohol use survey. At baseline, 280 outpatients aged 15-40 years old diagnosed with FEP, with no prior or minimal treatment, no history of medical or neurological disorder, and no history of substance abuse, were recruited. Sociodemographic details, diagnosis, length of duration of untreated psychosis (DUP), and World Health Organization Quality of Life assessment-abbreviated version (WHOQOL-BREF) scores were obtained. Results-After adjusting for all covariates, older age (p = 0.036), females, and participants diagnosed with brief psychotic disorder (p = 0.04) were associated positively, whereas separated/divorced participants, those with lower education, unemployed (p = 0.01), and longer DUP were seen to be negatively associated with different domains of QOL. Conclusion-Higher WHOQOL-BREF scores denote better QOL. Overall, female participants as compared to male participants and those diagnosed with brief psychotic disorder in this sample reported better QOL.
Background
Quality of life (QOL) is a multidimensional concept comprising physical, social, emotional, productive, and material wellbeing which can be assessed both subjectively and objectively [1] . According to the World Health Organization (WHO), quality of life is defined as "the individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals" [2] . QOL is a key outcome measure in the planning and evaluation of health services and policies for various chronic disorders including mental illnesses [3] . In the field of healthcare, QOL is measured in terms of the impact of health status on the well-being (physical, emotional and social) of an individual [4] . Prior cross-sectional and comparative studies among patients with mental illnesses such as schizophrenia, major depressive disorder, and bipolar disorder have found mental illnesses to be associated with poor QOL [1, 5, 6] . Empirical findings from research studies among patients with mental illness have shown depression, positive psychotic symptoms, unmet basic, social, and functioning needs, lower satisfaction with daily
Methods
This study was conducted among 280 consecutive outpatients with first episode psychosis (FEP) from the Early Psychosis Intervention Program (EPIP) at the Institute of Mental Health (IMH), Singapore. EPIP was launched in 2001 as a nationwide program at IMH to prevent unfavorable outcomes and improve clinical outcomes and QOL status of FEP patients [30] . The participants were recruited at baseline fulfilling the following criteria: (1) age between 15 and 40 years; (2) able to speak and understand English, and (3) FEP with no prior or minimal treatment, defined as <12 weeks antipsychotic medications (4) without current history of substance abuse and (5) no history of major medical or neurological illness, within 3 months of being included in EPIP. Patients recruited were identified as clinically stable to participate in the study according to their treating clinicians at the time of recruitment. Study team members were well versed in the informed consent process; study procedures were explained to all participants before seeking their consent for participating in the study. For participants below the age of 21 (the age of majority in Singapore), consent was obtained from a parent/legally acceptable representative. A written parental consent was documented on the informed consent form. On completion of the survey, participants were reimbursed with SGD 30 as an inconvenience fee. The study received ethics approval from National Healthcare Group Domain Specific Review Board. The current research study was performed in accordance with ethical standards of the National Healthcare Group Domain Specific Review Board, Singapore (ethical code No. 2013/01045) and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. Ethics approval and consent to participate: The study was approved by the National Healthcare Group Domain Specific Review Board in Singapore, and written informed consent was obtained from the participants. Availability of data and materials: Data supporting the findings are available upon request. Please contact the Principal Investigator of this study, Mythily Subramaniam (mythily@imh.com.sg), for data availability.
Measures
All the data except clinical measures were collected through a self-administered survey in the English language using an iPad. Further information was collected using the following questionnaires: 
Statistical Analysis
All analyses were conducted using SAS 9.2. Descriptive statistics were computed for the basic sociodemographic and clinical variables. Mean and standard deviations (SDs) were calculated for continuous variables and frequencies and percentages for categorical variables. Sociodemographic and clinical correlates of 4 domains of QOL were determined by multiple regression analysis. All 4 domains of QOL were treated as dependent variables, and age, sex, ethnicity, marital status, work status, education, diagnosis, and DUP were included as independent variables in the regression model. Significant associations were set at p < 0.05.
Results
The sociodemographic and clinical characteristics of the respondents are presented in Table 1 . A total of 280 participants were recruited at baseline. The mean age of the participants enrolled in the study was 25.8 (SD = 6.2) years ( Table 1) . A total of 50.7% of the participants in the study sample were males. A total of 71.4% were Chinese, 15.7% were of Malay ethnicity, 11.4% were Indians, and 1.4% belonged to other ethnic groups. Most of the participants were single (n = 239, 85.4%), had completed polytechnic diploma (n = 65, 23.2%), and were employed (n = 118, 43.1%) at the time of assessment. In terms of diagnosis, 71.1% (n = 167) participants were diagnosed with schizophrenia spectrum disorders, 19 .2% (n = 45) with brief psychotic disorder, and 9.8% (n = 23) were diagnosed with an affective disorder ( Table 1 ). The mean score for duration of untreated psychosis (DUP) was 13.6 (SD = 21.7) months. Mean scores (ranging from 4 to 20) for the WHOQOL-BREF domains were observed to be 13.9 (physical health), 12.1 (psychological health), 12.8 (social relationships), and 13.2 (environment). The variance of quality of life explained by each of the significant independent factors included in the regression model was 16% variance of physical health and psychological domains, whereas 18% variance of social relationship and 21% variance of environment domain, respectively. Table 2 shows the socio-demographic and clinical correlates of WHOQOL-BREF. After controlling for all covariates in multiple linear regression analyses, older age (β = 0.09, 95% CI = 0.01 to 0.17) (p = 0.036) was seen to be positively associated with the psychological health domain of QOL. Participants belonging to 'Other' ethnic group (β = 4.97, 95% CI = 1.27 to 8.66) (p = 0.009) were positively associated with the physical health domain of QOL as compared to those of Chinese ethnicity. Females participants were found to be positively associated with QOL on all the domains ((physical health: p = 0.038) (β = 0.74, 95% CI = 0.04 to 1.43), (psychological health: p = 0.020) (β = 0.96, 95% CI = 0.16 to 1.77), (social relationship: p= 0.022) (β = 0.942, 95% CI = 0.14 to 1.75), and (environment: p = 0.033) (β = 0.75, 95% CI = 0.06 to 1.43)). Separated/divorced participants were seen to be associated with poor QOL on physical health (β = −2.91, 95% CI = −5.17 to −0.64) (p = 0.012), psychological health (β = −3.25, 95% CI = −5.89 to −0.61) (p = 0.016), and social relationship (β = −1.33, 95% CI = −6.13 to 0.88) (p = 0.009) domains. Further, participants who were unemployed at the time of the study were seen to be poorly associated with QOL on the social relationships domain (β = −0.50, 95% CI = −2.28 to −0.33) (p = 0.009). Participants who had completed education up to primary school leaving examination (PSLE) level or below (β = −2.45, 95% CI = −4.49 to −0.41) (p = 0.019) and secondary level (β = −1.96, 95% CI = −3.74 to −0.19) (p = 0.03) were found to be associated with poor QOL on the environment domain. Participants who had completed 'A' level education were found to be associated with poor QOL on the social relationships domain (β = −1.70, 95% CI = −3.40 to −0.002) (p = 0.05). Participants diagnosed with brief psychotic disorder as compared to schizophrenia spectrum disorder (β = 1.13, 95% CI = 0.05 to 2.21) (p = 0.04) were positively associated with QOL on psychological health domain. Longer DUP was found to be negatively associated with physical health (β = −0.03, 95% CI = −0.04 to −0.01) (p = 0.002) and psychological health (β = −0.02, 95% CI = −0.04 to −0.003) (p = 0.023). 
Discussion
The current study aimed to investigate the associations of subjective QOL among patients with FEP at baseline, i.e., within three months of being accepted by the EPIP, Singapore. QOL was seen to be significantly associated with sociodemographic variables, diagnosis, and DUP. The current study, with regards to age, revealed that FEP patients with older age reported better psychological QOL as compared to younger patients. This finding may be attributed to the fact that individuals belonging to the older age group may be more experienced in coping with their disorder symptoms, which may lower stress levels, something that has a positive impact on social and occupational functioning [37] .
It is evident from prior literature that substantial gender differences exist among psychiatric population in terms of age of onset, clinical features, course and outcome, daily functioning, quality of life, and impairment [38, 39] . The current study found that female participants were associated with better QOL as compared to males, which is in line with prior research [40, 41] . Poor QOL can be attributed to early manifestation of disease, severe course, intellectual impairment, social deficits, disabling outcome of disease or the influence of sexual hormones among male patients with FEP leading to premorbid dysfunction, social deficits, and intellectual impairment as compared to females who manifest symptoms later in life with better response to treatment and higher compliance rates [42] [43] [44] . Our study found significant association between the physical health domain of QOL and the 'other' ethnic group versus the Chinese ethnic group, but it is difficult to interpret the finding, as this is a heterogeneous group.
Participants with FEP who were separated/divorced were negatively associated with QOL in all domains. This finding is in line with prior literature which suggests that the lack of marital communication and lack of an intimate relationship with a spouse can cause a decline in QOL attributed to loneliness, emotional turmoil, and depressed mood [45, 46] . A study reported that married individuals experience better QOL due to the presence of intimate personal relationships, which lowers the level of the stress hormone, cortisol, as compared to those who are separated or divorced [47] . Evidence from prior population-based studies suggests that social support, family involvement, stress buffering effects, and feeling of belonging and purpose are the benefits of marriage that fulfil an individual's psychological needs and thus improve QOL [48, 49] . A few other studies have also reported that the effect of marital status on subjective QOL is moderated by culture, age, gender, and education [50, 51] .
Prior studies have proposed that education attained influences an individual's social, psychological, and overall subjective wellbeing by developing their self-esteem, social skills, and socioeconomic conditions [52, 53] . Further, it is evident that social skills and academic achievements consistently share a reciprocal relationship [54] . FEP patients with lower education attainment tend to report poorer QOL on the environment domain (including finances, leisure activities, and access to health services). This could possibly be linked to the patient's employment status, as lower education attainment with poor academic and interpersonal skills limits the job opportunities for an individual, which may reduce engagement in leisure activities due to financial insecurity, leading to lower psychological wellbeing [55] and access to health services [56, 57] .
Employment, being an essential aspect of one's social environment, is directly related to health and QOL. Among patients with mental illness, being employed enables financial independence and may aid in reducing symptoms by helping patients to cope more effectively with illness symptoms through healthy ways that improve daily functioning, which in turn may help to improve their QOL [58] . The current study found unemployed FEP patients to be negatively associated with the social relationships domain of QOL as compared to employed FEP patients. Unemployment is a stressful event that adversely impacts psychological and physical functioning, leading to anxiety, depression, somatization, and poor life satisfaction [59] . Gore et al. (1978) reported that social support moderates the consequences of unemployment and being unemployed exacerbates a low sense of social support and elevates stress [60] . Changes in various factors, such as self-esteem, self-efficacy, and stress-process-related factors such as emotional distress, somatic distress, personality traits, coping styles, and support from others, positively influences QOL among patients with schizophrenia as compared to changes in illness symptoms [61] . Psychosocial interventions such as counselling, psychoeducation workshops, and support groups to develop coping strategies carried out by various mental health professionals could provide emotional support, education about illness, effective communication skills, and practical assistance to re-establish a daily routine for patients as well as their family members to support their mentally ill family member [62] .
QOL has emerged as a vital indicator of functional outcome in chronic and first episode psychosis (FEP) samples [63, 64] . Participants diagnosed with brief psychotic disorders expressed a better QOL in the psychological health domain as compared to those diagnosed with schizophrenia spectrum disorders. This is attributed to the characteristics of brief psychotic disorder comprising an acute onset with a relatively short duration of illness, usually less than a month, followed by the return of normal functioning and usual level of activity, higher level of symptom awareness, and less symptom severity as compared to schizophrenia spectrum disorders [65] . Further, predominance of positive, negative, and cognitive symptoms in schizophrenia with mood disturbances and lack of insight [66] results in a significant decline in the psychological health domain among these patients, in contrast to brief psychotic disorder [67] .
The study also found that among patients with FEP, longer DUP was negatively associated with QOL across all the domains, which is in line with prior research [35, 68, 69] . Untreated psychosis has harmful effects on the functioning of the brain resulting in cognitive and behavioral deficits steering the increase in negative symptoms [70] and lower remission rates over the course of illness as compared to those with a shorter DUP, where increased likelihood of symptom remission is observed [71, 72] . However, a meta-analysis among patients with schizophrenia indicated that although longer DUP predicts symptom severity and deteriorated functioning, it is not associated with poor QOL [73] .
The results of the study must be considered in view of some limitations. FEP participants were recruited from a tertiary care psychiatric hospital and may not be reflective of patients seeking care in the primary or secondary care settings. The results may not be representative of all FEP patient population seeking treatment under EPIP, as only clinically stable FEP patients were recruited. Further, only English-speaking patients were included in the self-administered survey, which could impose a sampling bias. Causal relationships cannot be established from the current research due to the cross-sectional design of the study. On the other hand, notwithstanding these limitations, the study was conducted among a large sample population of patients with FEP. All the questionnaires were self-administered, which lowers the risk of bias. The findings from this study address the gap in the existing literature in relation to QOL among multiethnic treatment-seeking FEP outpatients in Singapore.
Conclusions
Subjective QOL is a valuable outcome assessment in treating patients with FEP, as early intervention and treatment of patients with psychotic symptoms may result in reduced morbidity, decreased suicide rate, improved QOL, and functional recovery. The current study adds to the new knowledge on the different facets of QOL in patients with FEP in terms of gender differences as well as the duration of untreated psychosis. As we are aware, the goal of scientific health research is to improve the health status of the population through the production of new evidence and knowledge, which can have an influence by improving mental health policies, helping to develop mental health strategies and programs, and assisting in clinical decision making. Our study outcomes can thus expand understanding in the field and help in designing strategies and planning interventions to improve the QOL among FEP patients.
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